they owned the place. The area is constantly changing, but it still retains its traditional spectacle-daily, annually and on great ceremonial occasions-so that it is a national and international point of call. W ith the growth of populations, and at the same time of mobility and automation, the modern city is not renewing itself as a centre of manufacturing industry or distribu tion, but through its role in the exchange of information and services which involve conferences, higher education, records, and every kind of confronta tion and transaction, political, managerial and scientific. In the centre of what the Danish urbanist, Steen Eiler Rasmussen, called
Unique City, it is not a mere form of words to describe the Royal Society of London as being 'at home'.
Situation, therefore, was the main factor which attracted the Society to make its new home at Carlton House Terrace, and to accept the general conditions which a lease was bound to impose. Chief among those conditions was the retention of the external appearance of the old buildings.
The Government's decision to preserve Carlton House Terrace in Regency dress had not been taken simply because it occupies a prominent and historic site. It had been argued that it would be more efficient and no more costly to demolish the existing buildings, retain the site, the ground form and the scale of the two blocks, and rebuild them to a contemporary design. This would have reduced maintenance costs and also a number of car-parking and servicing problems that go with the retention of old structures which are socially obsolete, as well as deficient in utilities and appliances. But there were even stronger economic and conservation arguments on the other side, and eventually it was agreed to preserve Carlton House Terrace as a whole. The Crown Estate Commissioners announced that they would consider offers to lease the houses singly or in combination and that while the interiors could be remodelled to suit the leaseholders, the exteriors should be restored in accordance with Nash's original designs of 1827. This meant the removal of various excrescences on the roof, the replacement of window bars and balusters, and the restoration of porches and balconies, columns, capitals and cornices. At the same time it was recognized that a return to the original design could not go much further than external appearance. New work would have to comply with Building Regulations that had never troubled Nash and Pennethorne. Electricity, floodlighting, lifts, garages, means of escape in case of fire and new standards of plumbing and sanitary equipment were bound to alter the internal character of the building as much as the changing uses to which it would be put. Yet, in spite of modernization, wellproportioned spaces would remain; impressive rooms with loftier ceilings than modern buildings could afford; leisurely staircases; and in a few houses, decorations and fittings that needed no alteration.
Since 1961 the Society had recognized the advantages of Carlton House Terrace and had asked the Treasury and the Ministry of Public Building and Works to consider the possibility of converting Nos. 7, 8 and 9, together with the basement of No. 6, as this was thought to provide enough space to make worthwhile the contemplated move from Burlington House. For some time the lack of adequate accommodation there had impaired the Society's activities. In the 90 years of its tenancy the Society's staff had grown from 2 to 70. The gross floor area in use at Burlington House in 1961 was 28 500 sq. ft., and the total requirement, estimated on the same basis, was over 60 000 sq. ft.-more than double. It was not known, however, whether the three houses in Carlton House Terrace would provide the breakdown of space and the quality of circulation that was needed. In 1962 provisional surveys and assessments were made at Carlton House Terrace and, as an alternative, at Burlington Gardens. It was concluded that in spite of the sub division of the former into individual houses and of these into hundreds of small rooms-many of those in the basements being unlit-it had greater qualities and capabilities than the somewhat later buildings in Burlington Gardens.
It was also concluded that the whole of No. 6 Carlton House Terrace, and not only its basement, would have to be added to Nos. 7, 8 and 9 to allow not only for an adequate forecourt in which cars could turn round or wait, but for additional internal floor space. Most of the existing load-bearing walls would have to be retained. There would have to be reserve stacking space for the library and for storage and records; and Council was anxious that lecture theatres should be so planned as to be available for the meetings of outside societies without interference with the Royal Society's own activities. At this time the Foreign Office were still occupying Nos. 7-9 Carlton House Terrace and a thoroughgoing structural survey, including the penetration of walls and the lifting of floors, could not be carried out. The Heads of Terms for the granting of an Agreement and Lease by the Crown Estate Commissioners were, however, drawn up; and on 28 November 1963 the Chancellor of the Exchequer announced that the Government 'felt able to agree to provide the Society with funds to meet the annual rental and associated maintenance expenditure' arising from a 99-year lease of 6-9 Carlton House Terrace. The cost of adaptation and reconstruction, then thought to be in the neighbourhood of -£500 000, and the cost of any new furniture and equipment, was to be met by the Society. It was then expected that possession of the premises would be given by October 1964 and that the building contract would take two years to complete. In fact, the builders, Messrs. Trollope & Colls, although they made a thorough investigation of the buildings under a preliminary contract, did not take possession of the site for building purposes until August 1965.
Before they could start, however, there was much to be done. First an exercise in logistics: how to make a unified and coherent plan out of four different houses, divided by party walls, each house having its own front door, entrance hall and staircase.
The problems and its solution are shown graphically on Plates 20 to 24. Plates 20 and 21 show the ground floor of the four houses, before and after reconstruction. Plates 22 and 23 show a similar comparison between the former honeycomb of walls in the basement and the uses to which the same space has now been put. It is clear from these that the main structural prob lems arising from the simplification of the floor plans are in No. 9; and these are referred to below. The provisional plans had to be altered to meet the plan ning authority's requirement for the garaging of cars within the curtilage. The only place where this could be done on the scale required for the whole block was within the so-called podium beneath the terrace facing the Mall. (It can be seen clearly in Plate 18.) This means that the access ramp to this lower level would have to be between the Duke of York's Steps and the east front of No. 9. The architects had hoped to retain this space as garden and also to use the rooms under the south terrace, on the level of the Mall, for the Society's use, including an exit to St James's Park. But the garage, although private, was to be leased also to other tenants in the block. Therefore, the Society's premises had to be self-contained within the main external walls of the four houses.
Fortunately, the consulting engineer for this work was Mr R. T. James. He acted on behalf of the Crown Estate for the garage and as structural consultant to the Royal Society for the rebuilding of Nos. 6-9. For the garage he achieved a simple and effective scheme with the loss of only one tree and with the minimum disturbance to the external fabric of the podium. The entrance and exit are controlled at the head of the ramp and cars can turn round at the western end of the parking lane. As a result of this the Society's kitchen and other accommodation planned for the podium had to be transferred to the deep basement on the north of the building.
The general plan then adopted for the conversion of the four houses was to use the porch and the spacious marble hall of No. 6 as the main entrance from the forecourt to the whole complex of rooms, staircases and lifts. Now, as one enters the marble hall the bust of King Charles II can be seen in the centre of the back wall. To the right of it an opening leads through a second hall to the Library above and to stack rooms below. To the left of it is the main internal corridor and staircase hall, with the reception rooms and the Large Meeting Hall beyond. The main stairs lead up to the Council and Committee and Officers' Rooms on the first floor, and down-past the cloakrooms-to the Dining Room. But the adjacent lifts and service stairs link every floor vertically, including a new half-floor or mezzanine, formed between the first and second floors for the purpose of housing records (Plate 24). The other main rooms on the ground floor, accessible from the main internal corridor, are the Fellows' Lounge, the Small Meeting Hall and a Conference Room.
Thus from the inside the plan gives an impression of unity and order; and in one's progress from entrance hall to meeting hall or dining room, one would hardly notice one's passage through the three party walls that divide the four houses. But on the north front, facing Carlton Gardens, there are four porches, demonstrating the variety-within-unity so often seen in the domestic terrace architecture of the Georgian period. Two of the porches (Nos. 6 and 7) are identical, and have coupled columns of the Roman Doric Order. Only No. 6 will now give access to the Society's rooms. The porch of No. 8 has tall Greek Doric columns and a front door lower than any of the others. This will now be the door to the despatch room and to the publica tions store-room below. The porch of No. 9 is Ionic, and will now cover the secondary exit from the large Meeting Hall. Under the conditions of the lease, all four porches were due to be restored to their original form. While the other two facades, to the Duke of York's Steps and the Mall, do not reveal their division into units, the north front cannot fail to do so, and thus remind the curious of the social history of the nineteenth century that lies behind the stucco.
It is on the first floor, the piano nobile, that the big rooms of the former houses are least changed by the plan of conversion. No. 6 (which is a house of four bays, while the others are of three) provides on this floor the Library and Reading Rooms; No. 7 the Council Room; No. 8 the central hall and staircase; and No. 9 the Officers' and Committee Rooms. In both senses of the word this floor is central to the Society's activities.
The second floor is administrative. Offices surround a core of service rooms, and each of the office windows commands a good view. So do the flats named for the President and the Executive Secretary, which open on to a balcony over the colonnade facing the Mall and the Park. There are more 27 4 offices on the third floor, of the same pattern but lower in height, and a caretaker's flat and five bedrooms for visiting Fellows or guests. While the main stairs to the Council Room in No. 8 and to the Library in No. 6 do not rise above the first-floor level, there are two stairs, three lifts and a document hoist which link all the floors and the half-floors from the gods to the nether regions, and a number of other internal stairs that serve two or three floors only.
If the superficial area of all the floors is measured over and including the walls and is added together, the total is a little more than ioo ooo sq. ft. When the area occupied by walls and stairs and light-wells is subtracted from this total, there remain about 72 000 sq. ft. of usable space. The adjustment and remodelling of the plans of the four houses cannot therefore be said to have produced one efficient building in their place. But it has produced an effective one; and even in terms of the ratio of net to gross floor area, some improvement results from the conversion.
Structurally, the most serious problem of conversion was found in No. 9. In this house existing rooms could accommodate new uses such as reception on the ground floor and the President's and Officers' rooms on the first floor. But there was nothing with dimensions adequate for the larger of the meeting halls proposed. This would require the whole width of the house-about 44 feet. So would a basement dining room or conference hall. But most of the load in House No. 9 was carried on a central spine wall, half-way between the party wall and the external wall which faces the Duke of York's Steps. This external wall was much pierced by openings and internal flues. As the conversion required the removal of most of the internal walls of No. 9 below first-floor level, and their preservation above that level, a method had to be devised to transmit the load to a new structure consisting of steel beams span ning the width of the house and steel columns carried down the inner face of the existing walls to new footings in the basement.
This scheme in its general objective was simple enough, but the method devised for its execution by the consulting structural engineers, R. T. James and Partners, had a number of unusual features. It is described below in the words of the report they wrote on completion of the main structural items in the contract, and as an acknowledgement of the skill which the consulting engineers brought to its design and the builders to its construction.
'The first task was to devise a system of exploration and recording of the old existing structure, particularly of House No. 9, and much was found of interest.
The brickwork itself was sound and solid. The brick footings were rather shallow and on rather clayey soft sandy gravel. Much use had been made of relieving archwork in the body of the walls above and below the main East windows, and the ornamental cantilevers of the balconies were of hollow cast iron.
However, one of the particular conditions in this House was that owing to the original heating by coal fires, there was a very great number of flues. These were formed within the thickness of the walls by pre-made circular segments of brick material about i ft. diameter and the flues took most peculiar routes. In some instances the flues were horizontal within the thickness of the walls and in most cases the routes were not fore seeable.
Furthermore, the building had been the old German Embassy and there had been cut through floors and walls, by strange routes, sometimes vertically and sometimes horizontally, conduits for electric work of several kinds. Hot-water radiators had been installed in recesses and much of the original structure had been disguised by false plasterwork ceilings and mouldings and pillars.
Designs for the new structural work and the way of constructing it therefore had to take account of the lack of homogeneity of all the walls, not so much because of the quality of the material but rather because no spanning or solid action of what might appear to be solid brickwork (even after almost all the old surface plaster had been stripped) could be relied on.
A particular condition was that the design and sequence of construction needed to be such that deflection, when the load of old walls and structure was transferred to new structure (which included new footings) would be limited. This was so because the external walls with the large windows and their stucco surfaces and features would be most susceptible to any movement.
The general scheme and sequence of the new structure was: (a) W ith all the existing walls in place (but with much plaster stripped and various minor walls removed) new footings in the basement were constructed.
These were shallow cantilever strip footings not going below the existing ones, such as to spread adequately over the soft ground variations or concentrations of load.
(b) Various initial safeguards were next made, such as filling in holes where possible; making secure the anchorages of the balcony cantilevers and the like, and, by chicken-wire-reinforced rendering, knitting together as far as was possible particular areas of old brickwork.
(c) Leaving all the existing walls in place except for access holes, steel columns were then erected on the footings to carry ultimately main beams to be inserted at 3-ft. centres through the old centre spine wall, so as to carry its load (and some other loads) and to transmit that load to other beams connected to new columns close to the outside and party walls. Because of their length the main beams could not be brought into the building in one piece and therefore each was made in two shorter pieces which were bolted together after being hoisted into position.
(d) At that stage, with the main beams immediately under the first floor still unloaded, the load of the spine wall and all that was upon it was still transmitted, as it always had been, to its lower part and to its own footings.
Before the transference of that load to the new steel beams and to enable this to be done without harmful movement of the brickwork, it was necessary to deflect the steel beam structure initially so that the beams would not again deflect after transference of the load to them.
This was done by progressively wedging each beam down against the resistance of the existing brickwork by a system of plates and wedges particularly designed for the purpose.
The degree of load that would be applied by the spine wall at the centre of the span of the beams was about eight tons per foot run of wall, and the initially imposed deflection was appropriate to that load.
(e) The transference of load was effected by connecting to the new cross beams a pair of longitudinal beams, one each side of the spine wall, and then progressively cutting through the wall so as to bridge a small needle beam between that pair. Each needle as it was inserted was then wedged solid to the brickwork above it. In this way the needles, being placed near to each other, formed a small span continuous steel deck with the upper part of the spine wall standing on it, and so the whole load was transmitted to an initially loaded and deflected resisting steel structure and footings.
(f) The same process separated the upper part of the spine wall from its lower part which being then free of load was taken completely away leaving the whole of the interior above the first-floor level carried by the new structure with a void beneath.
(g) A similar but lighter beam system, carried on the same columns, was erected to carry the floor over the Dining Hall in the basement; and where changes in floor loads or shapes were required above first floor, a much lighter strengthening or supporting steel frame was constructed to carry the weight of the new roof and other parts down to the same main structure and so down to the new footings.
So that in effect an almost complete new steel frame with new footings was inserted from basement to roof over the major part of House No. 9 leaving in place all the existing floors and walls that it was desired to leave and with spaces and voids for ventilating, trunking, projection room and other needs.' (See plan, plate 21, and cross-section, plate 24.) The construction of the main staircase in House No. 8 required the removal of large sections of walls, floors, arches and vaults between groundfloor level and basement. A great deal of safeguarding for the remaining old work had to be provided until the new was in position. The sequence of operations in this and other parts of the building was planned and carried out with great care, and as far as can be seen without the slightest evidence of movement in any part of the old structure. This in itself is a tribute to the site staff, including Mr Wraight, the General Foreman and Mr Linge, the Clerk of Works, who came to this job at Carlton House Terrace after many years of similar responsibility at St Paul's Cathedral.
Another interesting feature of the report by R. T. James and Partners concerns the extensive use of cast iron in the original construction.
'Many of the upper floors have cast-iron main beams; many of the smaller brick barrel vaults supporting the lower floors spring from castiron beams of inverted T section; and all the shaped brackets supporting the balconies are of cast-iron, channel shaped in cross-section and generally filled with mortar. None of these appeared to have deteriorated and unless they had to be removed for other reasons they have been allowed to remain.
The floor beams are of inverted T section up to 18 inches deep and 5 inches wide across the bottom. The vertical web is stiffened by a large timber on each side, bolted right through the web, to which the timber secondary joists are connected. The ends of the beams are often not built into the supporting walls but rest freely on cast-iron corbels of channel section which are built in. A piece of one of these beams that had been taken out was analysed and tested with satisfactory results.
All such beams that were seen were in good condition and performing satisfactorily, and since it would have been a very large and expensive operation to remove them all and replace them with modern steel, and impossible in many places to do so without destroying features that it was desired to preserve, they were generally not disturbed. However, wher ever they became accessible the opportunity was taken to re-tighten the through bolts and in one or two places where new steelwork was put in for other reasons, and it was convenient to do so, the new work was arranged to relieve the old of a little of its load.
Similarly with the balcony brackets. Two of the individual balconies on the Mall side were given a loading test which showed no reason to doubt their adequacy provided they were used with discretion and their balustrades not mis-used. Some recommendations as to the use of the balconies generally have been presented to the Society for their guidance in the future.' The Society had undertaken to raise a fund of the order of -£500 000 to meet the cost of internal reconstruction, and the largest contribution to this fund was made by the Nuffield Foundation, who guaranteed up to -£250 000 and magnanimously agreed that it should be used for general building funds. Other donations were associated with particular sets of rooms. The Wellcome Trust contributed ^103 000 towards the cost of the meeting rooms. The Wolfson Foundation gave -£50 000 towards the Library. The Goldsmiths' Company of London, with many distinguished members of the Royal Society on its Court and Livery, made a special grant of up to -£50 000 to be used for the conversion and furnishing of the Society's own rooms on the first floor, including the Council Room, the President's and Officers' Rooms, and the accommodation and staircase landing that goes with them. The Pilgrim Trust generously donated -£30 000, the Corporation of London made a grant for .£ 10 000 towards the cost of the Reception Rooms, and the Drapers' Company and Mullard Limited each donated -£10 000. A list of contributors who gave specifically for the premises is appended.
When the structure was eventually uncovered, and detailed plans and specifications had been prepared, the original estimate for the conversion was found to be much too low. In fact the full Bill of Quantities, including equipment, furniture and fittings of a high standard throughout the four houses, an allowance for a rise in building labour costs, additional items required by the local authorities, the district surveyor and the Crown Estate, and contingencies and fees, brought the estimate well over -£1 000 000. The Bill had to be reduced and every reasonable economy made, without lower ing the standards of equipment or decoration in the rooms which are the subject of earmarked grants, and without increasing the costs of maintenance. This also meant doing without new furniture and carpets in other rooms, postponing certain less essential items of equipment and making do with more of the existing materials and finishes. Eventually the main contract was let to Messrs. Trollope & Colls at 6 6 24 11. W ith fu the budget for the total cost, including fees and the preliminary structural survey work, was estimated at approximately ^850 000 in August 1965. As far as can be judged at this stage the work has been kept within the revised cost limit. It remains to add a brief note on three of the principal rooms, beginning with the meeting hall, the gift of the Wellcome Foundation.
The Large Meeting Hall, whose structure has just been described, is the biggest of the interior spaces in the remodelled building and the least domestic in character. Its shape is governed by the need to maintain reasonably good acoustics in a long room of no great height and with a flat floor, and to conceal quite large sections of metal ducting and services for a heating and ventilation system which extends into the two reception rooms. As a lecture room it provides 274 seats, 84 of which under the projection room balcony can be curtained off. This reduces the 'front' seats to 190 and makes a shallower auditorium. The seats in the rear portion can then be wholly or partly removed, and stored, so that the space can be used as a lobby, or independently as a small meeting room. All the curtains are electrically operated, including those covering the projection screens behind the dais.
The Large Meeting Hall is also equipped for conversazioni. The wall-bays are fitted out with the services needed for displays and experiments; and to enable guests to circulate freely, all of the fixed seats in the middle and front of the hall can also be removed.
A lecture theatre in a new building, such as that designed for the Royal College of Physicians in Regent's Park, would ideally have a raked section with tiered seating. This was tried out in preliminary plans for the conversion at Carlton House Terrace, but resulted in so many diseconomies and dis advantages in relation to floors and floor levels, means of circulation and escape, and the use of existing fenestration, that it was not adopted. As it is, the flat floor has the merit that it enables an easy circuit to be made between Stair Hall, Conference Rooms and Meeting Hall.
The Council Room, part of the gift of the Goldsmiths' Company, is really the core of the plan on the first floor. It is a double square of 48 ft. X 24 ft. and its two windows are on the shorter side facing north. By breaking through the party wall between No. 7 and No. 8, it was possible to provide double doors from the central stair hall across a broad landing. Through the three arches that separate the stairs from the landing one can see the fine topographical painting, London at Night, the gift of the architects. It shows in the foreground the previous home of the Society, at Burlington House, and looks eastward across central London to the River and the City.
The main feature of the Council Room itself is the new elliptical table, 25 ft. long on its major axis, and with a hollow centre, whose shape is reflected in the recessed ceiling above. Made at Broadway, by Gordon Russell, it has been designed in such a way that two sections of the table top can open to admit the mace and to give access to the central space. The table can also be used as a buffet during receptions. The table is designed for 23 armchairs, and it is an advantage of the elliptical form that it could, on occasions, hold two or three more without crowding. The table has no legs at its perimeter to limit the spacing of chairs. It is made of pale teak wood and Indian laurel.
Behind the President's chair, partly for acoustic reasons and partly as decoration, space has been left for a wall-hanging in the colours of the room, which is being designed and made by African weavers on the theme of the Natural Sciences and the role of the Society in extending the frontiers of knowledge. If the tapestry is successful and is liked in this position it would take the place of individual portraits on the rear wall of the Council Room; but it could of course be hung elsewhere.
The Library and Reading Room on the first floor of No. 6 commemorate the benefaction of the Wolfson Foundation. The original rooms were both highly decorated and in their new form they combine a good many of the old decorative elements (including the Reading Room ceiling) with new joinery made by Messrs. Trollope & Colls to suit the existing fitments of the Society in Burlington House. The result is quite unlike anything that would have been designed functionally as a library and reading room; but the rooms have plenty of character nonetheless; and a great deal has been done in the course of reconstruction to make them quiet and convenient to work in. The muniment room and the bookstacks are in the two basement floors below, connected by lift and stairs accessible from the Library Stair Hall. 
